Reflection of plane acoustic compressional waves at a stratified transitional layer between two fluid media is treated by means of a nonlinear differential equation for the reflection amplitude. When the normal component of the wave vector divided by the local density changes monotonically, the reflectance is shown to be no greater than that at a sharp transition between the same two media (at the same angle of incidence}. A related Riccati-type differential equation for the reflection amplitude leads to the Rayleigh (or weak-reflection} approximation. This approximation is simple, easy to evaluate, and works well at all wavelengths provided that the reflection is weak.
INTRODUCTION
It is known that particle waves (satisfying the Sehr'6-dinger equation) reflect less from a gradual transition between two media than from a sharp transition. This intuitively plausible result is also generally true for the electromagnetic s wave but holds only under restricted conditions for the electromagnetic p wave (Ref. 1, See. 5-4 ). For acoustic waves the situation is more complex still, as will be shown here. At normal incidence the reflection from a transitional layer will be less than that from an abrupt transition between the same two bounding media, provided the product of the density p and the local phase velocity c is a monotonically increasing or decreasing function of the depth z. At a general angle of incidence, we will show that, if pc and c both increase or both decrease monotonically, the reflectivity will be no greater than that from an abrupt transition.
The above results are derived from a Rieeati-type equation satisfied by a quantity related to the reflection amplitude; this equation was introduced by Kofink 2 and used by Brekhovskikh 
where the adiabatic derivative (Op/Sp)s =c 2 gives the square of the local value of the phase velocity. The force due to gravity has been neglected, apart from its effect on stratification according to density.
We will be interested in the reflection of sound at a stratified layer between two uniform media ( 1 and 2), the properties of the interfacial layer being characterized by a density p (z) and a velocity c (z), where z is the depth ( planar stratifieation is assumed). For a plane monochromatic wave propagating in the zx plane, solutions of ( 1 ) have the form p• (z,x,t) = e i(tcx-•'ø P(z), 
dZ 2 p The same approach is taken by Godin.* Our main use of (6) here is to motivate the introduction of Q as an effective normal component of the wave vector.
The reflection and transmission amplitudes r and t are defined in terms of the limiting forms of the acoustic pressure in media 1 and 2: e iq'z q-r e-iq'z*--P(2) -,t e iq•z.
In the case of a sharp transition (an interface of zero thickhess) atz = 0, the continuity ofPand dP/dZ, implied by (4) or ( 
eliminate P and D, and obtain a pair of coupled equations for Fand G:
G' = --iqG + (Q'/2Q)(F-G).
Here and in what follows, the prime denotes differentiation with respect to z. Note that, in uniform media, F• e iqz and Our interest is mainly in the absolute magnitude of the reflection amplitude, Irl, and in the reflectivity R = Irl 2. We therefore set r = I rl e i•. The real and imaginary parts of ( 13 ) •' q-2q= -(Q'/2Q) (l• I q-I?l-')sin •0.
Equation ( 
